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Abstract of JP2000092022 

PROBLEM TO BE SOLVED: To provide a multi-carrier digital modulation transmitter capable of 
suppressing spurious radiation and improving the efficiency of a frequency band without depending on 
the performance of a filter and sufficiently suppressing code errors. 

SOLUTION: A data distribution circuit part 1, a multi-valued number control part 2 and a signal point 
arrangement part 3 are provided in a transmission part Tl and thus, a carrier whose transmission 
condition is deteriorated like a band end carrier is transmitted as a signal for which a multi-valued 
number is lowered compared to the carrier other than a band end inside a band and is returned to 
original data by the signal point identification part 11, multi- valued number control part 12 and data 
alignment circuit part 13 of a reception part Rl. Since the multi-valued number of OFDM signals is 
reduced at both end parts of the band, signal points are largely separated at both end parts and the 
danger of increasing the code errors is eliminated even when a signal level is lowered as a result. 
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[iwosi] *t$&©*+ vT*m*tcT -i v>*)vg& 

©3HHS4K*. SJB«#-C<D3HfflR*'b3 < l^fSS 
f -5 «fc 5 (CfltfiE L fc C t Z¥ffi. t f 2> -7)1 ? + f v T 7= 

[£BJ©f¥fflfc3ftlE] 
[0 0 0 1 ] 

[0 0 0 2] 

[£*©£»] *«liBKJ:Sfl^oea. 
HW>gP*«{t& eaS««*M«ttOK^kK «t SUSP *« 

©IBB#-{>^;l/^uxjt<>^*lft^O. CiitCfcO— ft 
#5*; £P*tfftT 

[0 00 4] £C3#. C©^«. — flSfrC^-K^x 

OP5H* 5 $>^fc,, -ecr. c©j: 5 

[0 00 5] CO^jU^+t VT%LmiT£AZ> fflBKO* 
t y7», |BJB#0cM?'J l/T If n*&£~? tt3X$> 



[0006] LMcct, ^tucm^z-?**** 'J 

r^lilli 0"C. D F T (DiscreteFourier Transform : 

-?)\,+* * y rffctc J: a,5*Stt©l«lll*«< <J>ttt»Ji 
KfflljLSCiW-C**. C©#5£fi. #«:OFDM(0rt 
hoqonal Frequency Division Multiplex: iE^MiSISt^- 

[0 00 7 ] COOF DM^S-COS+t 
gS^jtyCtt. QPSKC4JRK{i*HB^iH^) 

airo^ffiawja^fflt^n. c*uc<fc 0 . h 1 4 1 
0 1 5 KTjvr j: ^ tt^jsaa* wsofd ma»*»» 

ft£„ CC-C, E15li. §14 GC^O/cO F DMH# 
©JS^^^f h;l/*SL/c4>©-C*0. iai4©Ts 

[0008] 01 6ir&&imic£z>oF DMms.m%i 

S©-09-C. H^©J:5tc. OFDM^lBCcttl FFT 
(Inverse Fast Fourier Transform: SiiSijl? — 'J 1 ^ 
l£JBlr>» -€-©«3ItCtt. F F T (Fast Fouri 
er Transform: Wa^-'J x^»)@»9 5 

[0009] -eu-r. *r. ^fffl'JT-cii. «+tU7 

Iffllf-Jil, il/T. I FFT8 1 CC«fc»)a?7-';x 

sa»*tfc». «iH*i«*c©ji««wt tm&ms^ 

<3, cn6©(f-^tc*'- F -f > ^ -^';^©fl^*«ttl 
Lr(t#R. > I. fTh. 

[00 10]*1>T. DAS»S8 3{Cj:»)r^oyte 
#cc^sot:*>e>. -£©3S»SPfi-^R. cc^Lf«^« 
88 5*»6©JB«»f ( ©*t'Jrflf*ffil>. flH»W 

m^l. (C*tL-C«MK^tBlHlSS8 6^L-C9 0- 9 

FDMfi^S -5. 

[0 0 1 1 ] S«WJR"C«. jM(tffJi«S*tCC. 

1 "CSfiU/cOF DMff^=&. HISS 9 3 
^P>©il^fc ©*-*-'JTfi#-C , «S80/cffl*=fe^ 
gPff^fiS^RiL. ^tB®8g9 2tcJ:r>9 0" 

fflJIB9 4rf*^^*JHS^«:R*U. FFT9 5tcJ; 
O^-'Jx^bTOFDMatab, I ifiSE 

6KJ:9. ]SjI7-'Jx^f^^f i 5l^©^ ^ 'f 5>^*HX 

[0 0 12] tCoT, 3l^©ejM~>^f-A-C«. 



(3) 

3 

r l > S jg&SfcSf (CTx. « 9 M H z »!)— *F<OGS6m« 

[0013] C<Dtc&>. ffiW&W\<Offl&X*<9 b JKZ> 
Wttf- 4 0 d BfeiTtt<k*©Bff3E©U^^W 
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[»W^JB«0J:9<k-r*BHB] ±Efi£*«85tt. OF 

#r o <&o , TL*o/cOTSii^ huh*** o 

[ 0 0 1 5 3 Ttttofc. «^fett«<DJ:5K:, :7-f;U*£ 

tt-2 0dB«ra©IB»**»*L«l:5fr4i, COfc 
fetCtt, ffWI-OififlS-Cta^U-c;!/* 2 0 d BfcLLfcS 

[0 0 16] LftbU&b. C©J=5&^trl>JS$SHRM 
"C 2 0 d B fe©SL«EtC«S*f#Sfc«>K:«, KSEfc©£^ 

[0 0 17]-^ n^hftiffrColir^flHttttafeffr 

ttfflojtta^-r^f *fflc»fc«-&ccw, 

*>fcl>©t\ hA^1^ft*ttOFDM©»£* 

ffffllJiSff WJ©T^"P ^TeHSr. aEli»Gi36B*^-i** 
[0019] iC^r, CCDv;b^+-f V T^li^-C 

;U£Tti, SJBe 3te1tt4^SS»Sc t ^ /cat) . intc^J; 
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[ 0 0 2 0 ] -e or, coe*. -#rtt»«»-c©* 

[0 0 2 1 ] ##693<DBfttt. *BIBti©WE<tJS&» 
[0 0 2 2 ] 

[0 0 2 3 ] Sfc, iiBBBtt. "J7«rm» 

^-*fiWaiBaJ«r»W. CCD 
[0024] cn^Ccto, esgfefrtD^tifc+tyr 

[002 5 ] 

»J»CcJ:0S¥«K:Sl^-rs. Hilt *R9J<D-*fc» 
Sir, H*OJ:^tc. ^IMSPT I igff^PR I 

[002 6] *riMii6BT 1 x-^^BBIilSSSP 1 <b 

^mmmu 2 , «#^jeb» 3 , iff tse*sb4 , 

aKKHSUS, -€-*itcilSfi37^ny[plliS6"Cfllfi;3n 

nsg. FFTSHftaio. «#*ttwos$i 1. ^ffl^ 

[0 0 2 7 ] ccr\ HI ©iiffSPT ir©IFFTg 
ft94 tt, 0 16 vmi Lfc8£*fi9B«:*JW 4 1 F F T 
8Hctg^L, HI C < iBlStaaaSB 5 « . EIG<B16CC 
Mi -Xtotiim 8 2 L D A KftS 8 
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■&«S8 7*>&tt4«#«:ffiSLT:b?K U*>X. CO 
JB»»»CcJ:SaSS»T IB, Ml 6©t£*««fCJ:S 
aHi«TK\ ^-^EIslKSJl 2, « 

[0 02 8] RltttC. m 1 ©g« SPR I -C0«SB»9 
B, 01 6<DSe3HRWCC*W*itSE«WS9 1 <b^*B@ 
&S9 2, ASS9 3* -t*tfCADSflftS9 4*>6*4» 
$NC«SU EID<FFTSE«»10tt, HKH16 
CDF FT 9 5 £ * Y 5 >y»SS9 6 {C«^l/r*s0 . 
&r>X. C©»BB»CCJ:SS«»R I tt. H 1 6<DS! 
*a««:j:sa««IR«:, *«»7*ny|5|tt8 
£JBUSQ3l 1. ^««W»W1 2, -tftfc^-drKWia 

[0 0 2 9] S£->T, fclT. 0 1 6©tS£*f$Wi«5& 

cot** ?fttHHfflff2t±. *-ryro##cct6i; 
[0030] cntcj;^ wEM^+yroj^tcea 
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[0 03 1] enisle. +ty70*flia 

yr<3!>S#tCj£DrW*^4J:5 5cL//c*S*. 
^-^ESBSIU *l/CS«SBR I CCtt^-S'K 

[0 03 2] i/c CCDtctb, mmZKT KDf-Zfttt 
[0 03 3 ] WT, C<DEIl<D^lfi}B!BCCoi>-C, 3 ^> 

an i^ffi»»jfflias2. *fttcfi^£j5HW3tcr?t,>r 
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FI F0(77-Xh-{>' ^T-^hT^hy^'J 1 
-l t % fiiS*P***6£Si -2, -thoctr? 

[0 0 34] F I FOy^y 1 - IB, WEN(7 

aid? p ^ ^^fccftj&s nrc^ ^P'^clkw 

2 * <E>{&f& 5 ft £ * >f 5 > X T P iCcfc 0 

[0035] fi^-c, f i FO^^ey i - i cc. mx, 

JtttW«:«#i&*nfcA*f r -*Dtt. RENcy-F 

ffi3tlt:< -5 Ci C©££, 9&m<D9Vvi> 
20 CLKB. A*3ti-C<Sf s -^D*>6»aajSh4<t5 

[0 0 3 6 ] {52^a^«4*l-2B, WU.BPL 

•fbT, COES^a^DCLKlt FIFO^'J 
1 - l©RCLKC«ttl^n y *)«?-<!:^ffBSWfai»2 

[003 7 ] * hJRSBftSl -3tt, + 

30 y*<h, *n«^©* + yir*»s«-i"4/c«>©a88fe# 

SELtcS^r. F I FO^^y 1 - 1*>6R*HJ<* 
nr< -5 8 t*^ htD-r-^RD^, *<z>^ffi»«:j£i;t: 

[ 0 0 3 8 ] ^OC, ^attfM9lff2 B, H 3 CCjt^ <fc 9 
OC, y Tlfe^^>^2 - 1 t?^-#2 -2. 
>^2-3, -enKH2U^^2-4"C»JjSS titl^S. 

^ur, ^ftt , Jta^')>^2-nt ^>^hh] 

40 ^DCLK%* I 5>Fl/"C*+yr* , ?>hfflCCNT 

[oo39]-eit, f3-^2-2B, co* + yr 

^7^> hiElCCNT^r^- KUTBS^Mf-^SEL^ 

b. 87, ms^r^m^^o i fioif-^^fe^'r^ 

[004 0]—*, *-5>^2-3«. 2ili4jlCD2 
50 ^O^/iit^^x., £j|Si?n^^DCLK*^, 



[0 04 1 ] fi#*E«aJ3tt, mile?*?**? 

*C, 7FU^f3-^3-li, -feU^£3-2. 1(1 
n phase)WROM3 - 3, Q (Quadrature phase)f*RO 
M3 -4rflWE<5ft"Cl>*. *Lr, £"3*7 KUXf 3 
-#3-1**, 4fflffli 1 6ttffl©*n*tl©TFU^ 
irrn-^fix., ««b2fcT*K Xttffl»4e?hOf 
-£D' ^r-en-enr^- FU IiROM3-3iQ 
HROM3 -4 07^t^M^j:T Fl/^^ttlW^ 

[0 0 4 2] -feU^£3-2fcfc, TF^fn- 

#3 - 1 3fc6«163ftrC>4 2»D7 FUXO— 
«0(t-9SELK:jei;-CiW?L, IttROM3-3<i:QI* 
ROM3-4&C«*£T£fiii££-<r& 0 £/c> IttROM 
3-3<tQ*llROM3-4K, 0 8 ttCfjkT 4 fit I $4£ 4 
ffiQtt<Dfi#£JBBi , 0 7 tC^T 1 6 tf Itt£ 1 6 ffi 

Qttofi^EK*. ^n-enr Fu^cjSDtfsttu 
fcROM-raWftSn, A#Sft^<*7Fu*«:*ti£i> 

[0043] *tc, cne^-^^ffiiissaJi i^fitti 

WJffl)»2 % fi#^jaK»3tcJ:S«6mc , oi>r % 
jr-f 5>yiatC«fcOBilHT*. £fflMW»»2<D* + 'J 
■H&#'5>*2 - 1 ti* H5«:^"f ^>**^l5IS8fg#S 
S0CJ:«5 'J-fe* F3ft*«K* gj§*P*£DCLK© 

L K <Dffl»"C»* SWJEflN £ -emu OX «P < 9 s - * i 
tfc*. 

[0 044] |B]D<f r n-^2-2^, * + yr*«5> 
^DCLK©ltt*>6, fia+t'J7«i, 

iBSJ5flS-*SEL*ffl*-rS D 
[0 0 4 5 ] CCDtctb, C<DT^-#2 ~ 2 tC«> 
litl <7>B/T^{i£. *n<to fe^#l i »ffl©»2©3fSffi 
*s»5EL/-C*0, *+yr#^>FfflCCNT#JRl© 

WJOHSr * -5 <b *iJS l> , IS 2 ©»f JEffi tl±© i # C* . 
IBD<*jaift»fflll©4ira"C*Si*iJffi-r4i*6C % SH2 
©9f3Effi*tl^. »2©Bf5£ffi*SSOi*Ci, ?S*«8Sfel 

[0 04 6]*Ct 4 -feU^7^2-4ti, C ©MS'Ifr^ 
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-3CD4il^ll^e<Z)tB^^iM^b, Hl/^l/Oi# 
«2ii#HS©aia*i8*iU ^ry^^TP^: 

[0 04 7] c<DjS*#«-ett, »fJ7W 

CC2 tf* hCD^-^^fflOST, SfffiWt'JT 
JHIHrttctt 4 tr v V <D7- * 0 iSr 6 ft * J: 5 cc I, 
"C*0, f(£->T. «f««* + 'JT»IHrtTtt, FIFO 
y*y 1 - 1 ^C##iA*ft"Cl>€> 8 tf v F<Dt*-£&C~3> 
10 fiit^P ^i?DCLK©^'^^4ffltC llsL 

+ y rWPJrt"C«, 2 flic -X>-C7=--#* 10, 

[0 04 8 ]*Ct\ HzU^*2-4«, aW5'Jfi#SE 
LJ&iLU^Oi*. #^>£ 2 - 3<Z>4it#jaSG>* 

[004 9 ] CCD-feU^^2 -4CDtB^JCCii^ 

20 txhZJ s >^^i/XTPIi, H5K:^-rJ:9tc k 

^ y rJUWrtTtteiiS * o y £ D C L K ifiA frm$ 

[005 0] ^IT, ^-^^EIhIKSPI^F I FO^ 

^iji-nt ^©y- f^^-^ren^cc^>t 

D^ri^ai*rcr)-C. H5CC^rJ:5CC, »«**t';7«l 

p H irt £ , ff«rtto»«sa>fo* + y rmrm t x\ 
cctt4. ccf-JRDtt. b:^ h«aaifc«i-3cc« 

*&$ft, CC-CSS^C^-rct^CC, UIJJiJfl^SELtClE 
b X ft *f j£EB» 3 S ft ^> o 

[0051] c©ff ^sas3 -ctt. *rr k u^t" 

D' ^f^-FLt, 16lffl<D7FI/Xl 6Ai, 4 
ffiffl<D7 FU*4A*#fe£3li\ ^t^*C\ Cft62SO 
40 7 FU*G>— -teU^*3-2tcj:0. BKlHf-^S 
EL«:j£i;rffl!RU. I I4ROM3 - 3 <hQ!AROM3 

-4tc«t&-r*. 

[0052 ]f It, Cft6CD7 FUX1 6 Ai7 FU 
X4ACCJ:D, ^& I I4ROM3 - 3 iQI4ROM3 - 4 
CfttciO. H7iBI8frC^L//c+ir y7© 

^?U<tL-C k HIOI FFTSEJft»4tc«lft3ft*Ci 
50 [005 3]fCt?, I F FTS:«iS|54«, C©^-^ 



Kfci. CC-C. C©«*6JB»(C*Jl>-C. IFFTSOfe 

#ji/^©? t -*K*fcffit»JB?S»^fiS'c&ft. 

* KBAfcjBi^jaaaK^Sf 6ft4 c 

£K1&4. 

[0 054] -eL-T. C©±#. WW©!!*-?!*^- * 10 
©£ffiSfe#'hS < StiWiOT, 0 7£0 8©it*xfr 

•3 ©#fe££#§ «:»*. 4 £ £ **C * 4 . 
[0 05 5] 0 1 &CM>5 . «« §PR I tcoc»-CBl 

{fgpR KceastifcOFDMfs-^t*. §r(fser^ny 

aSti-C*»^FFTSBft»10tcWft3ti5Ci«:J: 20 
9. C©FFT3Sft3Pl o*>e>Ei*a£#i <ti££f&frQ 

frfefts^-fswasfli. cft*Mt*£WM«i ika 
#3 ft. ^te&swsB 1 2 ©$«©©*> £-e. ?-$'&n 

4. 

[0 0 5 6] Ser»r. IBOfci^K. C©Sfe3ISRI 

sugp 1 1 £iHi«M9eisi 2. ^ntcf'-f i»usk» 

1 3jWtmSftfcJi?K:fc-3-C<,»4. CCT. 0>m$lffl'® 

m 2{j. 03 Kwi/fc«fi»T i ^©shbwwhw^ 30 

>*2- 1 »5/>JiOHB!8fl#SS«:J:»J U-ts» h3ft 
4. 

[00 57] C©^ifgPR I t«, C©-»** 

JVPMf ^ SS«. 016 vm.m Ltc # 4 5 > 
9 6TM3nSff^t. Ctl«, ${fOFDM<f#© 

ft- 5 !* 5 * 1- ■;T^[*^>^2- lO'J-tev hi&T-CCCA 
^jjn, *-t>> HB^'J-tef h 3ft4<fc^&t&-3Tt,> 

4. 40 
[0 0 5 8 3 C©SfHffl-C©'»5l<JHSl»!(S-tS S©£ 

3 tiim^'pi'cmmn&mommm^^nx u-cfc < © 

fSt 4 C Wff 4» . £i8««©TR©»*tt*» 6±R©JH 

4. 

[ 0 0 5 9 ] tCT. SffiflM©* W 5 ><?S£iS9 6 -C 50 
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li. SflSftfcO F DM(f^e.±l£Ofc[5]^|f-^?:^ 
UU cnKJ:»)IBl)W?l*ji»«JlK:«tO^>? p y>y 
>aj>f}4 J f'S/>*i'St4tf4l>. cftK«fc»5t#6 
tlfci^>!jfjU^)(!«:^t>1*-Ci'>'KiH31JH»-*SS4:* 

J#T4©-C£>4. 
[0 06 0] C©*S*. E9tC7jVr«fc5K:. C©S(sffliJ 
©^fil&SWSB 1 2 6 tti^J 3 ft 4flM WB SELB. 
j*<iffiij©^ffi£fc$ OWSB 2 i Bl C < . »«©*»-CB 4 « 
^lS€«-r «*©S8R«*f©»#C* 

«©t*i*»)t?« 1 6f§*aerHi''<Ji'±&'). 
>^<jwPTt. rat yrwiart-cttG 

fDCLK#4*I3Wc/'iJWi4t). ^ 

i*i"c©««Jaai^©* + V 7flSrttii£iifa * * d 

C L K*i 2 ^ 3 ftfcAjUX <h & 4. 

[ 0 0 6 1 ] xic. faq&mm 11s. 010 Kwi- 

ASK. 1 6*L*l«>tt?l£»l 1 " 1 i4«0fifl»ffl 
SSfegp 11-2. 16 {tit Jfj&SUQas 11-3. 4 (iiff 



11-4, -e-fttc-te U^$l 1-5 -C»RES 
ftTC>4. *l/"C. £tT1 6 ffil, 1 1 - 1 

■C«. F F T»ft» 1 0*>6«i£3ft4l5]tBf!£# I ifi 
3&##Q#>6. SI 1 CCt5\TJ:5K. 1 6 *!©{f -*f .£IB 

a©ft<i*sjwir4©K:.i;**L*i>fii*inao. ie 
ma^Mum 1 1 - 3ic«^T4. 
[006 2 1-ect. 16 ns^&msm 1 1 - 3 «. 

C©1 6ftlySlr»fBWt»l 1 - l*»6«l&3ftfc^* 
t,»ffiCCj;i3. F F T^SlSP 1 0 *^?>^Jn5 ftSIBJ+lfiSE^ 

mtmiz. 1 6{B«:>pfic;T4©r. api*smii/-c?f e 

eiMSS7-C©y -fX©SSft£&Ccfcr>. fi^jS*«b*lr> 
ffl^rMA 4 Ctifilb i>£> Ctlffi^^*) t UZ. 
[0 06 3] 4 <BL# Ionian 1 - 2». 0 1 2^c 
7nTJ:^tc. 4S©ff#*ieg©Sv fct&S'J"^©^ 
*tt L * i»«**Hi 0 . 4 lift -^^lIS^iJSP 1 l - 4 «:« 
J&-T4. -ei/T. 4fflfi-9^iiatt«»l l-4tt. C©4 
ffibt^fflS^oPl 1 -2A>6ttt&3ftfcL#l-»ffi«:J: 
0. FFT^SPl 0*iP>tt,f^3ft4l5ltafi!c^ I iiSS 

«. 4ffiK*flt.-r4©-C. «iH$Sm<kUT»6ft4SS!l 

[0 064] Cft6 1 6ttfi#.^BB8IIWl 1 - 3 £4ffl 

{f ^*8»»'JSB 11-4 «-eft-eft-fe U f # 1 1 - 5 4CA 
^j$ft4*i. C(D-*z\st>9\ 1-51*. ^{figsciwan 
2*>6(S^^ft 4IHi3iJfi-^ SELiaWlfU, l^iJft 
-sf S E L *s L U ^© i # » 4 ffiff -^^liSS'JSIJ 11-4 
©Hi^^jM^^. Hl/^ffli#«l 6flHi#*liSS'JSP 

1 1 -3©tB*=&aiR-r4. 

[0 06 5] CCC. ±lBb/c«fc^^C. !SiSiKi#SEL 
«. 4fB^I)33<h 1 6<S^P^I3SSlJ-r4fl-^-C. 
Ufc J: 9 K . *«8»-C 4 fit^il5l*s]5S 3 ft"T t» 4Wlffl-C« 
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Ll/^-C*4*s, mfflDtp&2b~C\ 6egffl&$ti~C 

[0 06 6] CCDf- £g?'J@S§ 1 3 tt, iMff SPT I 

1 lJ^WteShStra^-frDDSSfcr* bO 
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